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Abstract of JP 2005003982 (A) 

PROBLEM TO BE SOLVED; To provide a projection 
optical system in which a large numerical aperture 
on image Side necessary for a sufficiently large 
image field and a high resolution is secured while 
suppressing the increase in the number of Sens 
elements and the enlargement of lens, ; SOLUTION; 
The system is provided with a first image formation 
optical system (G1) for forming an intermediate 
image of a first object (R) and second image 
formation optical system (G2) for forming a final 
image of the first object on a second object {W} on 
the basis of the light coming from the intermediate 
image. The first image formation optica! system is a 
catadioptric type optical system including a concave 
reflection surface, and the second image formation 
optical system is a refraction type optical system 
having a positive refractive power as a whole. The 
opticai path between the optical plane closest to the 
second image formation opticai system and the 
second object is filled with a liquid having a 
refractive index substantially larger than 1 (water, for 
example}, ; COPYRIGHT; (C}2005 JPO&NCiPi 



A .'iNW^^ASS , , % ■ * ■ 1 «V/*»% 

,*V^'. /.M,\'A' .',V,'_ . r.\ 

4 ' VSW'V.'.'AV ' A V .\ '.'.'.SV! . 

.-. '\UVA\ . . ,\ ,\ . 

/ \\\\ \y, \\ ■ -% 
. . m ,*.-. W MV * . . . , 

, . . . .'A W ,-AV. .'.v .'. 

-,sx\.\s va- .«,».■ .-,-> v a Va.-"*.v 

s av . a.'/. s\\ .-.Av') . 

-■ ■ Vi'.-. VA* AVAV« >■ 

^"' v XVA* \ AV ■■ ' A ?V A >' 

■ ■>:-;-. j jS- -%-r- ; ■ 

■ x< ' ja .. yl; 

§ << ■ <: 
$ * i 

,,..-..! } } A^. 

v^v.v v .'.V.-'A'Ji^.- 

■x> >.':•■%. 
' N : v ': ■ /.tf-s 

; ..... x 

. ■. ^ J. , H V V ■% '•' — ■ ■'. 

. . s.-.^\k 1 > 4 -v^».* * 

^ < > :■>■ 

> ? M 
. I ! ' -I* • '.»a i 
^ i k .- w ■-. 

\\\ •,*. .v', 

. s V.'. 

W -W. 
. W \*. .' 

. \\\*.», 

AS . W % . < -" -N 

AS ■ . .\\ ■.%•-■-*-■> .x"-'-S > 

ss ss s L . 

■A AS ." AS ---V, V 

- V <? -J -: . .. ' 

• \ ■ .v • ■ . '. >A 

.V. ■ ■ .'.'.-vs'.- • •. .• • 
1 . . A . .-.-v . . .... . . 

•V. ' ' .\ '.%«.'.-. ■■• '. . 

.■} .\ • , iv . 

.;>',«.•.... ......^ ...n-.w. 

r---f 

...>*-.•-.-• <% . ■■ — . ,-. 

\ >.v----.' 

■ ■ . . .v. . . ■ 

■ . .V*>V«V. . . . .■ ■ 

.». . >.' 

S*l ^...-k'.'. . ■ ' ■ "A- 

v* I ■ 



Data supplied from the esp@ceoef database — Worldwide 



hltp://v3,espacen€txom 1 0/ i 9/2009 



(19) 



(JP) 



(12) ^ PB It £ $g(A) 



(43) & 



B 



(11) WFB JB&W»* 

43M2005-3983 

(P2005-3982A) 
¥*17^1H6B (2005. 1.6) 



(51) Int. CI. 7 




F 1 






G02B 


13/24 


G02B 


13/24 


2HOS 7 


G02B 


13/18 


G02B 


13/18 


5F046 


602B 


17/08 


G02B 


17/08 


A 


G03F 


7/20 


G03F 


7/20 5 2 1 


HO 1 L 


21/027 


HO 1 L 


21/30 5 1 7 






mmmm ^mm mmiwom n ol (± 35 w) «rii:r< 


(2i) am»^ 




If SS2003-168036 (P2003-168036) 


(71) £HSSA 


000004112 


(22) ftJPB 




^miS^mi2B (2003.6.12) 














nmm+ft m &%<dp* 3 t a 2 * 3 








(74) ft SS A 


100095256 


















(72) WW* 


HIP 




























F^r— A(# 


%) 2H087 KA21 LA01 NA04 PAIS PA17 










PB20 QAOl QA05 RAOl RA41 










SBOl SBll TAOl TA04 UA03 










UA04 UA09 










5F046 BA05 CB01 CB03 



(54) imiey&m &mtfr&. wwjfcsffi 



(57) imm 

<r 

SSlKr** 1 ?* (Gl) +^*^03t^ao*^T 

si 1 miknmm&t: m 2 ( w ) icitr s fc*>0> 

g^Hr** 1 ?* (G2) t^fet^S. fin*s«3e? 
jRJ± , [HM^ORfltB * £tr Kit JB#fM<we^ jRTft 
0. S52«rtR31S ! l e 5RI±, LTjEtf)®#f:Jl£*-r& 

fflijo^a i: is 2 ft* t (omcomm, 1 «t 0 & nsw 
imsmi m2 



Gl 4 



t 



- - L21 1 




L16 



-Laa j^oai 



r G22 



J-G28 



^02 



> G24 



<__W 



(2) 



9tlfH2005-3982 (P2005-3982A) 



ibis i ftftoofHSMiis w.2.m^^mm-htz^M^mt^h itm*. . 

mi Bin 2 ssfibre^s ^2 «rfH*?)3is5Sjfi mam 2 Hfft: t orao^i&Ji , 1 ± 0 t> 

[|f*JM2] 

£5Rtf>»MB*£ 0 1 l , mtem i ««3B*5R<o«ffirts* /3 1 fc r 4 1 § . 

2. 5< I y3 1//9 I <6. 5 (1) 

-0. 02<-2/| RM1 |<-0. 000 5 (2) 

«*fr*SIJ&$-4 i fc £#Sf fc-T4if:£3S 1 4£J± 2 fciEtt«S»Me¥». 

, ncr>mtff^J^-ti>m2]yyXWG2 2b, sE<7>m$tt)$:^-t&m3\/>XffiG2 3 t 

UEHltSfllMS^SRtt. #W7JfH*»6IHfc, jE<Z>JB*fa*:r*-4l&l 1^>-XS¥G 1 1 b 
, n<7)m$TJj£^i~thB2U >XMG 1 2fc, IE«B^*^4SS3l'yXJ¥Gl 3fc 
. 3flSMHW*fi: , fMBtSfflm^KItm^l^GafflSItiit ^=5r< £ lo^ftl^y 

4 i t &<mkk-t&mtm i BS4 «^-rti^ 1 mz§mey®&%&%k, 

^5fiW»Jvfll** /3 i: lulBSg 1 Mft^^^OmTlBiaMRftfM^^^M \0b^h 
b%. 

0. 8< I Ml /3//3 | <3 . 6 ( 3 ) 

<0*fr - t £#H fc-T4if^3a 5 ^IB»OKf^^ . 

!9Efl51«rtftMS¥*li, #tf>ASf*ft&»6IIfc, jEtf>H*Mj**r$-4S51 I^XpG 1 1 b 

, n<r>mm^^-t^w.2vyxmGi 2b, wR2uyx^Gi 2 tasi utftfcRit 

■$-4fctf>tf>g5 1 Slflfc . ISIS 1 ^M^6^*^tTi!^2*S§fc3K^R A 4*< 
2 Klf ffi t £*U 

MIBm 1 MItHfc i 2 Riffle 3 ^^3r <bh — Sli , GOWK fix 
i^It ^#mt-T4ff*Jfl 1 BS4*HY$*ftj&»l 5BtlBtt<^a»3lfi^Sfi. 
Clf*JM8] 

MIBm 1 fflfSJfc J; VM! B§? 2 HfUJ^^i^r te: i 5t5'-f HrVh U ? t=flSj££*vCU4 i i: * 
[IKJI9] 

[ff5f<II10] 



(3) ^2005-3982 (P2005-3982A) 



[00 0 1 ] 
[00 02] 

3 

[00 0 3] 

BBP»* i < Wffi^S&ffi^^ftT^S . t ifcffBBH 2002-244035 

[00 04] 

IffifjCR 1 ] 
#gfi2 0 0 2 - 2 4 4 0 3 
[00 0 5] 

WBH2 0 0 2-244 0 3 5-^&«fc:tt, JB*fSP*f (l/J^X) <7>»fci "9»J*SiutJB#f 

M^isaM^sRj&wssn-ctiO, na=o. 8 9fc^ait««*s*«iaB!PiR* 

[00 0 6] 

p< - ssy a -)V k £ iWft*- 5 i fc ^'ffllT* h b a afe -5 . 4 Jt „ ffiWffl □ 

3oommig^5i5 ttMv yxm^M^m^commiimm^ <, rate* & . 

[00 0 7] 

%&&i-frLx* fflm%^7-y*mmmzmy£tz>ztcr>x'% &w&mts£xf8t%jj 

[00 08] 



(4) 



9tlfH2005-3982 (P2005-3982A) 



si»wt;±# v ^JH*f 4s*^rr 6 SEHcTiftt § fix ^ * z t * &a t-t &s»x&3k&m 

[00 0 9] 

m i mm<7)t3-t t v mmiz x *ur , £3R<o»wa* $■ # 1 1 , mibis i istiae^oaMB 

Jp2r/3 1 h-T^t 2. 5< I yS 1//3 | <6 . 5 COg&-%ffiM.-? & . * f?IBH 1 
ISfft^^^^MIEiaHffmoRIffi^ft^SRM 1 (i, - 0 . 0 2 <- 2/ I RM 1 

<-o. ooos^fcfrtisja^iifc^ifitv^ ifc. fjiEii 2 * 

[00 10] 

jEcommt>^T^m3 wxm g i 3 1 , )ro-fj*ft , MfBDawK<^i«£* 

-f&KIfflKtfMfciKK t imfi.U>Xb%3iLR^ikb LTjEcoatf*^*^^ 
»4P>XWGl4f:fcJ:0»jRS*LTV^4. £<8*£, £5R«0»MS** £ fc U fflB 
H 1 ISflblfi^^«IWEIHIffiRitit«flS*t MUttSi:^ 0. 8< I Ml /3//3 | 
<3. 6 03*fefrtSJg3-*£fc#Jf*U>. 
[00 11] 

jE^JSSr^^TfSSSl l-yXSEG 1 lfc, M.CVffi$Tj]%^~t&M2\/>XmGl 2 

b. Mm2v>xMG\2*nmhtzft$:mtt&tzsb<7)miKmmb. mmimmmfr 

£ i IX fflrl am 2 K WHO o *> < i: t — 3r(i - HHffm^ffM $ ftT v ^ . 
[00 12] 

fUs^MJy^tDSSntV^. fffiamUSf«^^fcj:^tfrlBm2^ft^ 

JBSrSPfsfli, **Wfc*f UTJ5fSwjSa»t^rt-«*¥feHWfc: i DJFM$ti 

[00 13] 

x7t,zBm.i*iztz^?->cr>m% mmm 2mwbLx «oj89hh6k± iizm&t htz^m 

[00 14] 

[0015] 
[%BJO»fiO^] 



(5) 



9tlfH2005-3982 (P2005-3982A) 



[00 16] 

Cka^S. LW-)T, #f£BJ!^S3E8l«& <fc*/S?£:fri£Ti4, + 
S =fir-f j< - ^' ^ -f ~)V Y £ # Lfi.^ § SrflMfflBB PltlAV i4« v i jfMfcft * ^ * 

[00 17] 

=Sr*5, £3R<Z>»'.MB*£j8 k U SSliSflS^^>8M&4s£/S lk-T&kS 

. &T<n&fc& ( 1 ) im&t&Zbimt 
2. 5 < I yS 1//3 I <6 . 5 ( 1 ) 
[00 18] 

^f+st ( 1 ) 14, ^l^f*3t^BJ;lXm2^fS^^^(t^3aW^ffiffl^^SSt 

tv^ 0 ( i ) tm&'tszktzj:')* ^mmm^m^umiJE^co^^PMi 

[00 19] 

jffifc, *f+st ( 1 ) coTRHifcTms t , as 1 e««s¥3fiofgrtsj8 1 a^hs < sr o-rrx 

^£.1 k U\ 
[00 2 0] 

ttsJl < 2 ) £ i: U\ 

-0. 02<-2/| RM1 |<-0. 000 5 (2) 
[00 2 1] 

^#5^ (2) {4, Mimmftmm^wmmmnmwj:^vv^-!vm$:MMLx^& 
wm j ¥a-?i&mcDmjEtfmmiz%:z><7)xi&£ l<^\ £^JKi£*iiE£$£>£2ar 

SWfcff t-t4, ( 2 ) 0±R|f6Sr - 0 . 0 0 6 fcRSU TPSffiSr - 0 . 0 0 8 

tRs&t & £ t & £ l t v, 

[00 2 2] 

£flsW£{4, *5feWfctJV^"C, IS2«Htt3lS¥5fitt. ^TJflSfr&IBfc:, jEJB*r*0>fff 1 
2 1t, M.m$rjJC0Wt2 U>XffiG2 2 k , ISf/f ^ <59S? 3 UyXffiG 23 t 

. jEM$rJl<7)m4UyXMG24tt l zJ:<r>Mf&Zti. *V>Xmi&3?%< k fc imim 

, jEmtfrticom i i/>-x^G lit. nmm?icDm2u>xffiG i2t. AEmmf>com3 
u>xmgi 3t. ymftwm^-t. wmRmmtni^yxt^tsmmifr^m^uy 

[00 2 3] 

<r . m i ^ 03^^ , k x if m i p yxi . m 2 u yxma «t txm 3 



(6) ^2005-3982 (P2005-3982A) 



[00 24] 
[00 2 5] 

0. 8<| Ml yS//3 I <3 . 6 ( 3 ) 
[00 2 6] 

mtt (3) {±, musfSTt^^oHffl^iioiaw^fs^^ffistTv^. ^+3; ( 
-)vm<nms.-hmm\,zt£&c7)x°m 4 l < stfc. *#se ( 3 > ^risffi^Tins t , 

1. 2tib&*-4;k* t 5<!>fcJff4U^ 

[0027] 

sgi u, Amwivm 2 yxiG i2t, as 2 u yxsG 12^ l^^ri* 
ttssi kmm t.mi mm& m&^m^m <w.2 mm t & 

[00 28] 
[00 2 9] 

mf&ztix^&ztfimtLw tzt nmxmwizmm%ii&®.&ye¥mcDm-&. ±m 

fci DffM$tlTl^<ri:*^?4U\ 
[00 30] 



(7) 



9tlfH2005-3982 (P2005-3982A) 



(ctsv^s &B3t¥%kP LcoymAxiz^mzzmz , ymAXizsm^m^zauxm 

1 <r)MM^mzYm$: . H 1 oM^SK^Xfi^ti^iiSSLT v>h . 
[00 3 1] 

H^K^ilBJi. 0 0 fc LT. ArFX^fy 

[00 3 2] 

HttX i 0 . u f - ? ( ihfc *> *> x Yfl ) o T O^tJIfiiltT £> 

[00 3 3] 
[00 34] 

;H»(=ffiH$*ifc3ft3*gW* i: A «> *? x^i IfcEBS^ufe^lfiWH <0Blt?a»3lfi ! f t * P L 

[00 3 5] 
[00 3 6] 

(RIF, WIF) ^^^ffl^Tlx^^^Rfcit/^xMWc^fiFBMtP^fiV^^. Y 
[00 37] 



(8) 



9tlfH2005-3982 (P2005-3982A) 



n^ft^gs- rtu rss^usc^ k t u n&mmmmt* c n k la k , iaf<o 

z= (yVr) / [1+ {1- (1 + k) • yVr 2 } */ 2 ] 
+ C 4 * y 4 +C 6 - y 6 +C 8 - y 8 +C 10 * y 10 +C 12 - y 12 
+ C 14 * y 14 +C 16 - y 16 (a) 

[00 38] 

s fzubiom 2 mwe&ik G2btzz t )imzti'c\i*&. z z x\ m i Srfl&te^ 

[00 3 9] 

*^ttWfc*JV^T , SMT'^^A r FX^f if^^fgtf^^Ji 19 3. 3 n 

(CaF 2 ) icj; 9ffM£ixTt^ ifc, SUKJC^iRP Lcofkh ^x^flllcIEBStlA 

ifcK 19 3.3 n mtzM-t ttMcOMffi^lt 1 ■ 5 6 0 3 2 6T"& 0 , ^'frifcK 193. 
3 n m IZltfrT&WBCVmyxmt 1 . 5014557*13, f'Mfcft 19 3.3 n mt^-f 
£?J<<^JS#Wi 1 . 4 3 2 0 4 0 T"£> & „ 
[0040] 

k, HI HSfiWt*>A>SS»3e^PLtfeV^T. Sltef*?lGltl 

#Xl^XL 12k, MMJl^XL 13k, AIflffl£GOT£l»lf'tfcIE;>< — X^fXl/yXL 
14k, SQl/yXL15t, ryXjUMOb*— AX7'J v^ — BSk^tT^S, II 
1 1 Ttt, t-AXT'J ^-B ST'MttSflA^ 1 , t'-AX7'J «y 

B SMt:[M]HSr^(t^fl^-X^x^^XL 1 6 SrSML, EJBKWMM 1 "CKft^fx, 

c^caasr^tt^wEai^yxL 1 7tAit-f mhu^xl i 7 taaL-cssus*^ 

3RGlj^&StmS*ufc3fc«, 3 FSfRS*4tM2TR»Sfi^:». m2mK/^HkG2^m* 
[004 1] 

X*Xl/yXL2 lk, SflPVXL2 2k, AlffiltftM^lW^I^-X^Xl^X 
L2 3k, Altffl!lfcflffi^l*I(t^ft^-^X^>'XL24k, AS«Jfc#£Mm^)[Hl 

xi/yXL 2 6k, »l/yXL 27k, HOUyXL 28k, AJNffltEIHfcfilMTfcft 
^-^I/yXL29t, BBPROASfc, 1 0k, AjJffIfciM£ ft 

Jt7tIE^— ^X1/VXL2 Ilk, Altfl^^ffl^KiOCiHSrfttt^iE^— XijXV 
>XL 2 12k, AlfflJ^MtH^^GH^ ftHAWlI^XL 2 1 3 k tc i 9«fi!c$ 
#rC^&« miHSSMTIi, ¥fll/yXL2 1 3k^xyNWk^r B 1^3tS^SMk LTO 
*#»fc§;ft.s uyXL2 1 3rtflW»5fcJ: 9ffM£ix, -eoffico^yX^^ti 0 



(9) 



9tlfH2005-3982 (P2005-3982A) 



[0042] 

i o lx . mi mmmcom i hsh^^g i xn. ^^^/uR^^m^ iE®#r;^s? 

1 PyXlG 1 1 SrffijjStt XL Hh, nmiffJjc?M2U>XffiG 1 2 ^fffj&lT-g. 

14fcil>"l/yXLl 5i:Sr^tT. ^BWJ-W*? t U«t-AX7 U -y ?-B St;A 

#hf-&« h"-AX7U -yf-B St"Ki$M!i, 1/>XL1 6£}1SU [OTSIttit 

tf-LT. ^MMWMM2i7)jfi^^i^^^/uRi7)ctJrBi«^ffM-f-?>. 1/yXL 1 6 



fct, sEmift JjCOm 1 \s > XffiG 2 l&ffim?&l/> XL 21 ^23 m^/f7JOlP2 
l/yXSG2 2£fft£t"&l^>'XL24:BJ;l/ ; V>'XL2 5 t . ^M$X^<rM,3WX : ffi 
G23 JM«l/yXL2 6-L29!:, jEmftJjcoB4 l^X'ffG 2 4 ^Atf^-I) 1^ 

J: at, H2*S#3t^G2cO#^>-XpG2 1 — G 2 4 fc & lo^ffffi^ 



r(i#I»i*¥g (^NRH^^tettHjSft^S^fi: mm) dJi^-H^tf! 
_fcJSIK3-$- ! 2:*> , $>HiaR3 (mm) £-Hi<F^LTU£ 0 
[004 5] 

J:^BMItMM2WMItH^^ T 7j:^BtT'W7t{f^T-«fth U -fcofficD^?^ Tii 

jEt lx^& m a) tztsif&msit* im.<r>m (2) ts±rx o) tfewtt 

[0046] 

[HI ] 

A= 1 9 3. 3 nm 
0 = 0. 2 5 
NA=1. 1 
Yq= 1 3. 2 mm 



[0043] 



[0044] 



(10) 9tlfH2005-3982 (P2005-3982A) 







d 










50. 000000 






1 


1506. 53960 


25. 069062 


KM 


L 1 1 


2 


-740. 45923 


2. 042336 






3 


224. 67089 


34. 730167 


KM 


L 1 2 


4 


250. 00000 


31. 218068 






5 


-173. 89599 


41. 048479 


KM 


L 1 3 


6 


665. 63730 


26. 749456 






7 


-541. 73317 


52. 798765 


KM 


L 1 4 


8 


-150. 00000 


16. 186542 






9 


298. 86666 


43. 965884 


KM 


L 1 5 


10 


-2190. 10681 


212. 490448 






11 


oo 


100. 000000 


KM 


B S <Df& 1 w 


12 


oo 


-100. 000000 


KM 


B S <D5C%tm 


13 


oo 


-24. 598924 




B SC0^2M 


14 


221. 95476 


-25. 000000 


KM 


L 1 6 


15 


527. 31245 


-13. 217561 






16 


306. 36758 


13. 217561 




M 1 0&$tm 


17 


527. 31245 


25. 000000 


KM 


L 1 6 


18 


221. 95476 


24. 598924 






19 


oo 


200. 000000 


KM 


B S <Df& 2 M 


20 


oo 


10. 327281 




B S CDB 3 M 


21 


-271. 74744 


15. 000000 


KM 


L 1 7 


22* 


242. 45280 


100. 000000 






23 


oo 


-99. 974610 




M 2 OKMM 


24* 


2000. 00000 


-42. 403194 


KM 


L 2 1 


25 


292. 19417 


-2. 000000 






26 


-645. 10086 


-53. 901745 


KM 


L 2 2 



(11) 



9tlfH2005-3982 (P2005-3982A) 



27 


557. 35961 


-12. 462211 


28 


-266. 71958 


-55. 000000 


29 


-6367. 26480 


-166. 179032 


30 


-5436. 64298 


-46. 934560 


31 


-152. 69098 


-64. 513145 


32* 


101. 35599 


-36. 767289 


33 


6049. 60206 


-28. 902251 


34 


893. 04840 


-49. 753366 


35* 


176. 81829 


-2. 000000 


36 


-1312. 81598 


-39. 999263 


37 


502. 78592 


-2. 000000 


38 


-438. 63432 


-48. 823813 


39 


800. 00000 


-29. 456745 


40 


291. 74602 


-33. 466794 


41 


619. 85504 


-28. 359838 


42 


CO 


-20. 000000 


43 


-399. 80700 


-50. 000000 


44 


834. 96353 


-6. 210626 


45 


-180. 00000 


-61. 479903 


AR 






47* 


-135. 05655 


-43. 486078 


48 


-336. 43580 


-4. 003243 


49* 


-78. 17805 


-67. 696159 


SO 


CO 


-2. 000000 



G3k 



5£ 



L 2 3 



L 2 4 



L 2 5 



L 2 6 



L 2 7 



L 2 8 



L 2 9 



AS 

L 2 1 0 



L 2 1 1 



L 2 1 2 



L 2 1 3 



(12) 



9tlfH2005-3982 (P2005-3982A) 



2 2M 

C 4 =0. 677148X1 O -9 
C 8 =0. 156655X1 O -15 
C 12 = 0. 729414X10 _23 
C 16 = 0. 357721X10 _31 



C 6 =-0. 284006X1 0 -11 

c 10=-°- 302797X10 _19 
C 14 =-0. 8 9 6 7 5 1 X 1 0 -27 



2 4ffi 

K= 0 

C 4 =0. 576403X1 0 -8 C 6 =0. 2 6 4 1 4 8X 1 0" 14 
Cg=-0. 1 4 44 1 6X 1 O -17 C 10 =0. 461367X10 " 21 
C 12 =-0. 53 18 16X1 0 -25 Ci 4 =0. 3 1 7 8 9 3X 1 0 -29 
C 16 =-0. 755665X1 0" 34 



3 2W 
k= 0 

C 4 =- 0 . 767958X1 0" 7 
C 8 =-0. 246975X1 O -15 
C 12 =-0. 7 9 1 444X 1 0" 23 
C 16 =-0. 119115X1 0" 30 



C 6 =-0. 346608X1 0 -11 
C 10 =0. 241851X10 _2 ° 
C 14 =0. 118437X1 O -26 



3 5ffi 

C 4 =0. 160000X1 0 -7 C 6 =-0. 1 3 1 1 2 5 X 1 0 -13 
Cg=0. 9 9 4 9 9 7X 1 0" 17 C 10 =-0. 2 1 1 0 4 7 X 1 0" 22 
C 12 =0. 308856X10 _25 C 14 =-0. 1 6 0 2 8 2X 1 0 -29 
C 16 = 0. 767675X10 _34 
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C 4 =-0. 869362X1 O -8 
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C 12 = 0. 187670X10 _24 
C 16 = 0. 969812X10 _34 



C 6 =-0. 249288X1 0 -12 
C 10 =-0. 374560X10 " 20 
C 14 =-0. 613486X1 O -29 



4 9W 

C 4 =- 0 . 312040X1 0" 7 
C 8 =-0. 935586X1 O -16 
C 12 =-0. 5 8 9 9 6 8 X 1 0" 23 
C 16 =-0. 178616X1 0 -31 



C 6 =-0. 197416X1 0 -11 
C 10 =0. 360488X10 _19 
C 14 =0. 489340X1 O -27 
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(2) -2/IRM1 |=-0. 0 0 6 5 
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LTl^fc:t>*»*>*>6-r, 9 3.3 nmCOffi^tC^LTJRH^MtffliE^tt 
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2 6 mm x 5 mmcDX^-r y 7 -f -/l- H (^S^I* : #iLR3fcfH*8) SrW*^ 
£ £ k h . 
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*«H-r* k . »2S»^t^«SUI«B*5RP Lfctiivc , IS 1 iS«^G 1 ti, % 
COAMM (W-^/lHBI) SQl/^XLl It, AWffitftWSrfr WiiM-X 

14k, AltflJtOHSr^Kt^IE^-X^Xl^yXL 1 5k, r^XAlWh'-AXT'J 
y^-BSfctfllitV^. SSltS«3K^5ilGl"Ctt, b'-AX7'j7^-BStKlt§ 

, taaRitiiM i T-Rit^ix, p,j><— ^xi/yxn etsitfh*— Axru-y^— bs 

[004 9] 
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iEjX-X%X\/>XL26t, Wfllx>-XL27t. Mfll^yXL 2 8 £ „ AltfJJWHlffi 
SrrfiJ(t^m^-^^-^l^>-XL2 9 SPIDASL Sfll/>'XL2 1 Oh, ffftfJJ 

izmm%m(Dwm$:\inif?z]E*~xxx]/>XL2 1 u, atffiWfc^ra^R^iHiw 

£ft(tXcIE^-X#x^;yXL 2 1 2 i: , imWc^M^ft^Tft^y-XL 2 1 3 i: 

m2HJfi^Jti3^Tt)millM^J^[Bl«t. fOl/yXL2 13i: 

[00 5 0] 

m2mmmcomim^'^mGiTi,i. ^^-t/uRfrhcomK AEmMtwm 
i vyxnG 1 1 zmtftth i/yxi lit. M.miftt)com2]/>xMG 1 2 

i/yXLi2fcJ; i/i/yXL 1 3 £ . lEJffif/fXJcosi 3 yxff g i 3 £ttiji<;-f-.s> yx L 

Itt&o b'-i^7>J -y^-BSTSStStL^i±, ^VXL 1 6 Sriiiiiit . DOTKIJit 
MlT'KtfSiX. 1/VXL 1 efeiVt'-A^T'J >y — B S^jSjIU lxVXL17 2r 
^Lt, Ui-7>PRCDtpffli%i$:Bt$.-t&» c\Z~C, 1/VXL16, EflffiRItilM 1 J; V 
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G2 1^MfSl/yXL2 1— L2 3fc. ftSt/r^H 2 ^yXffG 2 2 ^ftf^-?. I- 
yXL2 4fcJ;lA"l/yXL2 5£, JESWXJ<7)^3 kyXpG 2 3 £fffi£-f ■?> UyXL 2 
6-L29J:, ~&MXnW^W>4VyXMG2 4^:m^thVyy:\.2 1 0 — L2 1 3 i: & 
tf-LT. ^i^Wi^l^^-^^Rc^a/Wt^ffM^-g., iOiot, ^2Sft7t^G2 
^#^>-X|¥G2 1— G2 4Cim< 1 1 100#iSB^«A§tlT^^. ik&m ( 2 

) m2MMmizfrfr&&Btfc¥&PLc?)m7ic?m$:mtf&, 
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50 oo -2.000000 * 



2 2® 
k = 0 

C 4 =0. 275481X1 0 -7 C 6 =-0. 3 4 6 7 7 2 X 1 0" 11 
Cg=0. 5 4 6 5 5 9 X 1 0 -16 C 10 =0. 652005X10 _19 
C 12 =-0. 2 9 0 6 4 3 X 1 0 -22 C 14 =0. 6 2 3 3 4 6X 1 O -26 
C 16 =- 0 . 536951X1 0" 30 

2 3® 
K = 0 

C 4 =-0. 850634X1 0 -8 C 6 =0. 3 1 7 3 6 9 X 1 0" 13 

C 8 =0. 4 8 9 9 2 5 X 1 O" 18 C 10 =-0. 541600X10 _21 

C 12 =0. 736412X10 _25 C 14 =-0. 5 0 8 4 5 1X1 0 _2S 
C 16 = 0. 139594X10 _33 

3 1® 

C 4 =-0. 890687X1 0" 7 C 6 =-0. 2 0 9 1 4 9X 1 O" 11 

C 8 =-0. 9 7 48 6 9X 1 0" 16 C 10 =0. 615553X10 " 20 

C 12 =-0. 3 9 5 0 5 5 X 1 0" 23 C 14 =0. 5 6 1 0 0 0X 1 0" 27 
C 16 =-0. 4 6 1 1 2 0X 1 0 -31 

3 4ffi 

C 4 =0. 160000X1 O -7 C 6 =0. 4 2 6 3 1 1 X 1 O -13 
C 8 =0. 1 1 8 7 0 5 X 1 0" 1B C 10 =-0. 957173X10 _22 
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C 12 = 0. 529396X10 _25 
C 16 = 0. 138515X10 "33 



C 14 =-0. 299495X10 
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4 6® 
K = 0 

C 4 =-0. 992222X1 0 -8 
C 8 =0. 345382X1 0 -16 
C 12 = 0. 114895X10 _24 
C 16 = 0. 526432X10 "34 



C 6 =-0. 147843X1 0 -12 

c 10 =_0 ' 247274X10 _2 ° 
C 14 =-0. 3 5 2 5 5 0X 1 0 _2S 



4 8ffi 

K= 0 

C 4 =-0. 271429X1 0 -7 
C 8 =-0. 580173X1 O -16 
C 12 =-0. 7 0 9 0 4 3 X 1 0 -23 
C 16 =-0. 2 5 2 4 0 9 X 1 0 -31 



C 6 =-0. 301465X1 0 -11 
C 10 =0. 369451X10 _19 
C 14 =0. 6 3 3 9 7 9X 1 0 -27 
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(2) -2/ | RM1 | =-0. 0 0 7 1 

(3) I Ml 1=1. 8 5 4 
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(C„ Y=Omm— 13. 2mm«fIi(;[JB'rtifS2 6mmX 5mm»XJf^y 
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1 mm%&RG 1 X'it, h'-AX7'J -/ ^-B STKSfSfufcft* 1 , t'-Axr'J -v9~ 
B SlIJ^EflKlrlW^m^-X^x^yXL 1 6 SrjgJ&U EJHRMMM 1 TRSfSfu 
t^-X^Xl/yXL 1 6fc itfh*— AX7°U -y ^ — B SSrSaiL. St tfJfllfc^SlcffiTCTc 

wtaasr^tt^wca^yxL 1 7tAtt-f mei^^xl i 7 £3*aL-c»f listtjes 6 
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[00 5 5] 
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HSr^tt/tft^-X^XP'^XL 2 5 i: , TOHl^yXL 2 6 t % AlfflJ^^Hff^^Hn 
ffiSrft]it^;iE^-X^Xl^yXL2 7 i: , SQl/yXL2 8t, WQl/yXL2 9J:, A 
Wa(:HffiSrrftItt^M-><-X^X^yXL2 lOh, fflPiDASJ;. fifll/yXL2 1 
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[00 5 6] 

£ a L T . »3 HMMOU 1 J8iR3£^ Glttt, 1^ f - ? R £> <503t3&* , IE® f/f ti <n m 
1 L-VXffG 1 1 ZmtfZ-t h l/VXL lit, mMt/f7JOm2 1^ VXffG 1 2 £«Ji5^r& 

i/yXLi2fej; i/i/yx'L i 3 1 , lEJgf/iAicoSi 3 yxff g i 3 £ffjic-f--s> yx L 

StlT& 0 b'-AXTU y^-BST-KItSiX^iis WX'L 1 6 SrjSii^L. [SH^Itl! 
M lf'RIt^iX, l/yXLieJsm'-AX/'J'y^-BSJUL, l/yXL17J 
^•LT. ^fflMMMM2cOjafg^L-f-^;PRc7)4'rHm^ffM^.S.» lit. l^yXL16 

[00 5 7] 

^HRftf 1! M 2 TSIt § tlT H 2 SSfJ^^ G 2 ^zg^tlfc U f - ? )V R ^ p£ |§H&&» <7) * 
J3y IEJSf/r^X)m l^yXf|G2 1 &W$rf&U>XL2 1-L24 t. %mf\1n<7>W.2 
l/yXSG2 2^mW^hWX\^2 5 aiD i VyXL2 6 t . jEJSM ^JOffi 3 yXf¥ 
G2 3^MfSl/yXL2 7-L2 lOt, IESt/f^J^IS4 1/ yXSG 2 4 £rfltJj£,~t~<l> 
l/yXL2 11-L2 14h^LT, ^i^Witl^^^^ROli/Kft^ffM-rSo i 
<?)J;dt;. %S2 J t£W;ye¥&G2CD&U>X%$G2 1-G24di^5r<tt lo^#fe1cK 

#'#A£*iTV^ 0 (3) t;. H3HlifiM^*^.g.Sf^^PLOfg7cc7)fI^ffi 

tf*. 
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A= 1 9 3. 3 nm 
0=0. 2 5 
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50* -350.54203 -2.023949 

51 -79.94829 -65.461470 ^ L2 14 
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2 2ffi 
k= 0 

C 4 =0. 155174X1 0 -9 C 6 =-0. 1 8 0 5 7 6 X 1 0 -11 
C 8 =-0. 4 3 8 8 1 0X 1 O" 16 C 10 =0. 8 6 4 7 3 3 X 1 0" 19 
C 12 =-0 . 3 8 8 0 0 0 X 1 0 -22 C 14 =0. 8 6 6 4 1 7X 1 0 -26 
C 16 =-0. 7 7 5 0 9 1 X 1 0" 30 



2 4M 

K= 0 

C 4 =0. 778211X1 0 -8 
C 8 =0. 815665X1 0 -18 
C 12 = 0. 969582X10 _27 
C 16 = 0. 390291X10 _36 



C 6 =-0. 341242X1 O -13 

c 10 =_0 - 144668X10 _22 
C 14 =-0. 276617X1 O" 31 
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K= 0 
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C 4 =0. 160000X1 O -7 
C 8 =0. 825417X1 0 -17 
C 12 = 0. 950852X10 _26 
C 16 = 0. 151 12 6X10 ~ 34 



6 =-0. 781387X1 0 -13 
C 10 =- 0. 129074X1 0" 22 
C 14 =- 0 . 2 5 3 3 9 7X 1 0 -30 
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C 12 = 0. 199734X10 _24 
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i/yxL2ioj:, \y^^M%\zmm^mnzn.^-x^x\yyx^2 lit, mum*) 

t , ?x^W{C^*HJ#K<Z>Kia£ faftfeJE^-X^Xl^XL 2 1 4 i: , ^x^flfflfc^ 
^ffi^ODaffiSrl^ftJtiE^— X^Xl/yXL2 1 5fc, ^x^Mifc^ffiSrfatt^fll'" 
>'XL2 16i:fc:J:0fl!fRS*i , Cif^4. flS4SWWCIis ffll/>XL2 1 6t*>iAW 
t^lB^HSHdftJili: LT07j<*WcS#i. I/^XL2 1 6*ftt#SffifcJ: *)Bf$L$ti, 

* corner* v y xtf^m t i o ffM $ tix v > & . m 4 mtwci ± . sifcessR p l £ fl&rr 
s -tkx coyt^mmw-coytm izm tuns *rc ^ 4 . 

[0062] 

1 i^yxiG 1 1 ^«jjScf 4 i/^XL nt, g,mfftj]com2\/yxffiG 1 2 ^ffi^-g. 

]syXLi2&£Tfl»yXLi3b*MmLX. mi Wffi%MMM I lizyjfrti . ilDO 

IRltiM 1 t'Rlf§il«ll SI 2 l^yXfflfG 12 ( L 1 3 , L12) fcjffiiU S2 
C!]fflMIt«M3T'KIt$^. S21/yXSfG12tf«l/yXLl 2*f(t£3SiiLT, IP 1 

[00 6 3] 

IS2^ft^^G2^^iX7t^^^;kRW4 ] rES#* 1 ^o^(i. jEffiffiJicomi vyXW 

G2 1 L'i'XL 2 1-L24fc, flJSilf*<7)Sl2 l/^XSG 2 2 *«^4 1/ 

yXL2 5 — L2 7fc„ IE®f^c7)^3^>'X'l¥G23$rSjS;^4^>'XL2S — L2 1 
1 t ~&WSfxti<r>W.AVyX^G2A^m^thVyX\^2 1 2-L2 1 6 i: Sr-frLT 
^xVNW±fcl^?^R<^iB/Nft£^j5£-f ;«J:ot, H2$S-(t3t^G2cO#^>' 
XffG 21-G24 fcIi*I«Sr< fc 1 oco^M^ASixTV^ . 
[00 64] 

?£Offt (4) fc, ^4HJfi^Jfc3&^I.K^^PL^Sf7C^ffl^«ff4o * (4) fcfc 

f - ? /l^H* 1 Jo ^ffl 4 ^ x J ^B / ^c7)^||^03t^f•r 4 ^TI&I fc?£H tz V f - ? rtHJOl* 1 cOHco 

rl^lOWfg (^fflco^-fctill^ft*^: mm)t d{i#M^W 
i: LTV>4. 

[00 6 5] 
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A= 1 9 3. 3 nm 
0=0. 2 5 
NA= 1 . 0 

Yq= 2 3 mm 
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C 4 =-0. 297538X1 O" 8 
C 8 =0. 171090X1 0 -16 
C 12 = 0. 129321X10 _24 
C 16 = 0. 111055X10 _33 



C 6 =0. 184852X1 0" 12 

c 10 =_0 - 153337X1 0 -20 
C 14 =-0. 582310X1 O -29 



1 2ffi 

K= 0 

C 4 =- 0. 135034X1 O -7 
Cg=-0. 636076X1 O -17 
Ci2=-0. 657016X1 0 -25 
C 16 =-0. 123607X1 0" 33 



C 6 =0. 615113X1 0 -13 
C 10 =0. 505955X10 " 21 
C 14 =0. 449443X1 O -29 



2 2W 

C 4 =0. 252872X1 0" 7 C 6 =0. 6 7 5 8 4 1 X 1 0 -12 
C 8 =0. 1 5 3 4 9 5 X 1 0 -16 C 10 =0. 198594X10 _2 ° 
C 12 =-0. 6 4 9 5 6 9 X 1 0 -25 C 14 =0. 4 648 0 5X1 O -29 
C 16 = 0. 369442X10 " 34 



2 4ffi 

C 4 =0. 324566X1 0 -7 
Cg=0. 807669X1 0" 16 
C 12 = 0. 625572X10 _24 
C 16 = 0. 544125X10 _32 



C 6 =0. 1 5 5 1 6 4X 1 0" 11 
C 10 = 0. 136342X10 " 20 
C 14 =- 0 . 5 6 3 3 9 3X 1 0 -28 
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2 6ffi 

K= 0 

C 4 =0. 462605X1 O -9 
Cg=0. 743386X1 0" 16 
C 12 = 0. 249451X10 _24 
C 16 = 0. 913285X10 _34 



C 6 =0. 989590X1 O -12 
C 10 = 0. 366735X10 _2 ° 
C 14 =-0. 1 0 3 2 9 8X 1 O -28 



2 im 

K= 0 

C 4 =0. 106699X1 0" 8 
C 8 =0. 214693X1 0 -16 
C 12 = 0. 134949X10 _24 
C 16 = 0. 245783X10 _33 



C 6 =0. 489449X1 0 -12 
C 10 = 0. 252788X10 _2 ° 
C 14 =0. 758256X1 O -29 



2 9ffi 
k= 0 

C 4 =-0. 116828X1 0 -7 
C 8 =0. 358445X1 0" 17 
C 12 = 0. 159270X10 _25 
C 16 = 0. 167663X10 _34 



C 6 =-0. 129638X1 0 -12 
C 10 =- 0. 219773X10 " 21 
C 14 =- 0 . 4 0 8 2 3 6X 1 O -30 



43ffi 

K= 0 

C 4 =0. 182060X1 0 -7 C 6 =0. 110177X10" 11 
C 8 =-0. 3 4 3 6 9 0X 1 O" 16 C 10 =0. 225982X10 " 20 
C 12 =0. 634137X10 _25 C 14 =-0. 8 7 9 6 8 3X 1 0 -29 
C 16 = 0. 451365X10 _33 



4 5ffi 
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K= 0 

C 4 =0. 814273X1 O -7 
C 8 =0. 266875X1 O -17 
C 12 = 0. 139076X10 "22 
C 16 = 0. 186294X10 _3 ° 



C 6 =-0. 101455X1 0 -11 
C 10 =- 0. 108208X10 _18 
C 14 =-0. 2 8 7 7 2 2X 1 0-26 



(1) |0 1//3 I =4. 5 0 9 0 4 

(2) —2/\ RM 1 I = — 0. 0 0 7 7 

[00 6 6] 

H9<?)iRJIia^ii>BB^*^j;at^ H4HMMT-ii. SHRWBHPft (N 

A=l . 0) i3j;UfY=l 5mm— 2 3 mmcOjtKW^^^— ^7 -f — /I^H^iifilt 
TV^t^^^^-r, **3&*1 9 3.3 nmtO®^t*f LTJRH^WtlilESiXT 
V^h^tftfofrh* ^4HJfi^ijT1i, Y=l 5 mm— 2 3 mmWfif f «fSt!3(J'|*lg 
fl,26mmX4m mCDX^^yy 4 —)V V ZWSkth £ t tfX § h . 
[00 6 7] 

93. 3nm«ArFX^y7l^-fB:MU, 1. 0—1. 1 5<7>iftVMS{l§HP$c£ 
£> 1 1 h t/Z „ 2 6ramX5mmitli2 6mmX4ram«Sf(^^y7 4 — 
A- K£fiH&-?~& <T t ■§> . %:<7M%, tz t ti£ 2 6 mm X 3 3 mm(?)fM«x a »/ 

[00 68] 

±a*onst^sB»iE3^iHT{i, mmmmz^xv+t >v (~?x?) zmwt (mmm 

(183fcPI) ittiO, v^f^nf^x lWR*F-» iUft^*?. ft 

[00 6 9] 

5fe-f\ ilO»Xf773 0 1C*>^t, 1 n-/ h0^i^±^KH^m*§tL^o ifc 
<7)X-fv7°3 0 2fc*3ivt. -fO 1 a >y h^i^iOftJgJ&hfc:? * M/yXh^if 

[00 7 0] 

^of*, mz±.<Di/j ^nmw^-ytoBf&m&'fyoztizx-ox. ^*iff«f 

-Xf773 0 5T11 ^xAiCiUlfL, f^Slitl/yXMi^, 
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[00 7 1] 

—^Jt;o§ijBj-rs„ eii ltctjwt, ;^->-ffMxfi4o Kii, *nffim^ii7K 

[00 7 2] 

# 5-7 < ;1^-Mlg4 0 2 Tii, R (Red) , G (Green) . B (B 

1 ue) t>ff)E L ?t 3 o<7) K >y NcOW'vl'J •■/ 7 xmz^mMm^fifz*) ^ ttzliR. 

g. b^)3*c73x bvjyco? * )v?—<nm*mk*^ : &&%\«\\ l zmmztifz o L5t^? 

5—7 4)V9— fits #5-7 j)V-?—Bf$aM4 0 2<9«fc, -fe;Hfi» 
£TXg4 0 StfSUfSfl* . -t?/Mfi^TXg4 0 3tli, yjBjiUai4 0 1 

S4 o 3tlt «ilf , A7-«ig4 0 l fc-c»6*utBfjie>'C^-yft*^-4*R 
is#5-7-Y7l^ -ffMlS 4 0 2CT#^/l*7-7>f/^-i: ^>IBfc:iRfi* SEX L 

MMM**^ (Slft-fe/l') Sr«3t^-5. 
[00 7 3] 

■^cotk, ; Eya-;H»4TIl4 0 4 (It , ffl^iT^^.^^^^ (S&ft-feAO <3 
[00 74] 

5i kts:< . fck iff 3 0 0 nmOTcoft^^i^Sfia^ftffl^SirtKSBSffll^ 

*%HB*3affl-rs ; t i>x$ h . 

[00 7 5] 

m^iYLtzmmm^myeizxK). mf^-^^^f^^^mm-t^^k^x^^. 

mi ] *&ty<vmimmt l zfrfr%>mftMmnMf&$:mmmz^wx'fc%>« 
[02 ] *iisi^^iiiM^jt^i.^^^^yxffijjg^^t-iaT*4 0 
[H3 ] mimmmiz&f^mum^-tmxh^. 

[04 ] ^Jfi^®c?)||2SIJfi^Jt5&^4S^3^^P>'X«)^|^ll-C-a5-&o 
[05 ] m2HSfi^Jtcfcit4«|iRilSr^-riaTS>4o 

[06 ] ^mBm^m^mmm^t^^m^^cnvyxm^^tmx'hh. 

[07 ] SS3SliiS^Jfc:iJ(tSfflKII*^HT&S. 
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[08 ] *nmmmcom4mMMizfrfr&mtft¥&(V)/>xffifcz^mT$>&« 

[010] ?^?nfAMXi:U^I#:fA'^^g«fffic07n-ft-ht 

[01 1] tv^u xtLxcom&m^m? &^&m<ttm<vyv-^-hT$> 

g i mi 

g 2 m 2 

l i ^wxmt 

m i , m 3 mmmm 

m 2 w-mmm 

1 0 0 

i l m®&&m 

RS l/^7)VXf—i; 
PL &f^^* 

ws ^ivuf-y 
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